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TITLE OF THE INVENTION 

SIGNAL PROCESSING APPARATUS, PERCEPTION APPARATUS, PRINTING 
APPARATUS, AND BROADCASTING METHOD 

P A C KGR QU NP OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a signal 
processing apparatus having a capability of receiving data 
transmitted from a sender so as to be simultaneously 
receivable by a plurality of receivers , and also to a 
perception apparatus and a printing apparatus using such a 
signal processing apparatus. The present invention also 
relates to a method of broadcasting. 
Description of the Related Art 

[0002] BS (Broadcast Satellite) digital broadcasting has 
started in 2,000, and CS (Communication Satellite) digital 
broadcasting and a digital terrestrial broadcasting are 
planned to be started. In digital broadcasting, new types 
of data broadcast services are available in addition to 
conventional broadcast services . 

[0003] One of features of data broadcast services is bi- 
directionality . When a viewer is viewing a data broadcast 
program, the viewer can change a screen being currently 



viewed to a desired screen by operating a focus on the 
screen using a remote controller. 

[0004] Another great feature of data broadcast services 
is the capability of dealing with contents of various kinds 
of media. In data broadcasting, in contrast to conventional 
broadcasting in which basically only moving pictures are 
dealt with, characters, graphics, and still images can also 
be dealt with. In BS digital broadcasting, a powerful 
layout description language is used to express a data 
broadcast screen. This makes it possible to express a 
screen in a very attractive fashion. 

[0005] Various kinds of services using the above- 
described features of the bi-directionality and the 
capability of dealing with multimedia contents are now 
available. For example, additional information is provided 
to viewers by presenting data associated with a broadcast 
program. On-line shopping and on-line banking are also 
available . 

[0006] Although not currently available, it is planned to 
provide print service in BS digital broadcasting. Data 
broadcasting, in which a lot of still images and characters 
are used, is suitable for providing print service. When a 
viewer is viewing a data broadcast program, the viewer may 
find a lot of data the viewer wants to print or save for 
future usage. Specific examples of information that viewers 



AW 



may want to save or print are text information such as URLs 
or detailed descriptions, and still images such as maps, 
photographs, or time tables. 

[0007] Data broadcast programs may be formed on the 
5 premise that data will be printed. For example, in data 

broadcast programs of introducing shops , theme parks , or the 
like, printable data of coupons, tickets, maps, description 
of articles on sale, or the like may be transmitted together 
with broadcasting data in a multiplexed fashion so that 

10 viewers can print desired data. 

[0008] Provision of print service is also useful for 
advertisements presented during a data broadcast program. 
Coupons provided to viewers by means of printing can attract 
viewer's attention. The print service makes it possible to 

15 quickly provide detailed information about an article on 

sale to a viewer who gets interested in the article. 
[0009] To realize provision of print service in data 
broadcasting, it is necessary to extend the broadcast 
standards. One possible method of acquiring print contents 

20 is to receive print contents multiplexed with broadcasting 

data, and another possible method is to download print 
contents via the Internet using a modem disposed in a 
digital television set . In the current BS digital 
broadcasting systems, the transmission rate of the modem is 

25 low and compatibility with the Internet is not good, and 



thus it is difficult to realize the method using the modem. 
In the future systems such as the CS digital broadcasting 
system, the transmission rate of the modem will be high 
enough and the compatibility with the Internet will be 
improved, and thus the method using the modem might be 
realized. 

[0010] There are various candidates for the format of 
print contents multiplexed with broadcast data. For example, 
the BML (Broadcast Markup Language) used as the format of 
data of data broadcasting is also used for print contents. 
The BML is a version of the XHTML1.0 (extensible HTML 1.0) 
extended for use in broadcasting. In the BML, styles are 
described using a version of the CSS (Cascading Style 
Sheets) extended for use in broadcasting. To use the BML as 
a format of print content, it is required to extend elements 
and properties of the BML and it is also required to extend 
the CSS. 

[0011] It is also necessary to extend the functions of 
the EXMA script of the BML operation description language so 
that the extended functions can be used as extended 
broadcast functions for controlling the printing operation. 
The extended broadcast functions may include a function used 
by a digital television set to request a printer to start 
printing or request the printer to provide information 
indicating the status of the printer. 



[0012] Although print service is not yet available in 
practical data broadcasting, necessary technology is being 
achieved, and specifications of print service will be added 
to the broadcast standards in the near future. 
5 [0013] A technique associated with the present invention 

may be found, for example, in Japanese Patent Laid-Open No. 
2002-158979 (corresponding US patent applications has been 
laid open as 2002060748). A data broadcast 
receiving/playback apparatus having a capability of 
10 outputting print data to a printer is disclosed in the 

patent cited above. 

S U MMARY OF THE INVENTION 

15 [0014] An object of the present invention is to provide a 

novel signal processing apparatus. Another object of the 
present invention is to provide a perception apparatus and a 
printing apparatus using the novel signal processing 
apparatus. Another object of the present invention is to 

20 provide a novel broadcasting method. 

[0015] In an aspect, the present invention provides a 
signal processing apparatus including a receiving circuit 
for receiving data transmitted from a sender so as to be 
simultaneously receivable by a plurality of receivers, and a 

25 processing circuit for outputting, to a printer, print data 



in accordance with both of the data received by the 
receiving circuit and user information of a user of the 
signal processing apparatus. 

[0016] In this signal processing apparatus, the 
processing circuit may include at least a circuit for 
generating the print data to be output to the printer by 
extracting, on the basis of user information, a part of the 
received data transmitted so as to be simultaneously 
receivable by the plurality of receivers . 

[0017] The print data to be output to the printer may be 
data selected from the data transmitted so as to be 
simultaneously receivable by the plurality of receivers, or 
the print data may be produced on the basis of the selected 
data. For example, basic data are prepared and the print 
data may be produced by rewriting the above selected data on 
the basis of basic data. The basic data for use in 
producing the print data by means of rewriting may be 
transmitted from the sender. The selection of the data may 
be performed in such manner that a plurality of data 
selectable as data for use in producing the print data by 
means of rewriting are received from the sender, and at 
least one of the received data is selected. The plurality 
of data received from the sender may be stored so that the 
selection of the data can be easily performed. Preferably, 
the data is in digital form. 



- 7 - 

[0018] In the signal processing apparatus, the data 
transmitted so as to be simultaneously receivable by the 
plurality of receivers may include data selectable as data 
to be used in the print data and may also include data for 
use in sequentially generating stimuli perceptible by a user 
via a perception device. 

[0019] The data for use in sequentially generating 
stimuli perceptible by a user via the perception device may 
be image data or audio data. When the data for use in 
sequentially generating stimuli perceptible by a user via 
the perception device is image data, the perception device 
may be a display. In the case in which the data for use in 
sequentially generating stimuli perceptible by a user via 
the perception device is audio data, the perception device 
may be a speaker or a similar device for generating a sound 
by means of vibrations. Specific examples of displays 
include a CRT, a projection display, and a flat panel 
display using a display device such as a liquid crystal 
light valve, a plasma cell, an electron emission device, or 
an electroluminescent device. 

[0020] In the signal processing apparatus, the processing 
circuit may include at least a circuit for output ting, to 
the outside of the signal processing apparatus, a signal for 
requesting the print data or data from which the print data 
is obtainable, in accordance with data transmitted so as to 
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be simultaneously receivable by the plurality of receivers 
and in accordance with information associated with a user of 
the signal processing apparatus. 

[0021] The above request signal may be addressed to the 
5 sender or a controller device that controls transmission of 

data from the sender. Alternatively, the request signal may 
be addressed to a transmitting apparatus installed 
separately from the sender or may be a controller device 
that controls transmission of data from the transmitting 

10 apparatus. The print data or the data from which the print 

data is obtainable, transmitted in response to the request 
signal, may be received by the above -described receiving 
circuit or another receiving circuit included in the 
processing circuit. 

15 [0022] In the signal processing apparatus, the user 

information may include at least information indicating a 
behavior history of the user. 

In the signal processing apparatus , the data 
transmitted so as to be simultaneously receivable by the 

20 plurality of receivers may include at least data for use in 

sequentially generating stimuli perceptible by a user via 
the perception device, and the information indicating the 
behavior history of the user may be information indicating 
times at or for which the user perceived the stimuli 

25 generated on the basis of the data. 



[0023] The information indicating the times at which the 
user perceived the stimuli may be information indicating the 
length of a perception time, a perception start time, the 
length to a time during which perception is intermitted, a 
time at which intermission of the perception is started, or 
a perception end time. 

[0024] In the signal processing apparatus, the user 
information may include at least information indicating a 
property of the user. 

[0025] Specific examples of the information indicating 
the property of the user are the region information such as 
an address of the user, the sex of the user, the age of the 
user, and the identification of the user. 
[0026] In the signal processing apparatus, the user 
information may include at least identification information 
for identifying the signal processing apparatus. 
[0027] In the signal processing apparatus, the user 
information may be acquired on the basis of data received by 
the receiving circuit . 

[0028] In another aspect, the present invention provides 
a perception apparatus including a perception device and the 
signal processing apparatus described above, wherein the 
data transmitted so as to be simultaneously receivable by 
the plurality of receivers includes at least data for use in 
sequentially generating stimuli perceptible by a user via 
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the perception apparatus . 

[0029] In another aspect, the present invention provides 
a printing apparatus including the signal processing 
apparatus described above and a printer for performing 
printing in accordance with the print data output from the 
processing circuit. 

[0030] In another aspect, the present invention provides 
a broadcasting method including the step of transmitting 
first data for producing print data to be printed by a 
printer and second data specifying signal processing to be 
performed on the first data to produce the print data 
depending on information associated with a user of a 
particular signal processing apparatus, in such a manner 
that the first data and the second data can be 
simultaneously received by a plurality of signal processing 
apparatuses . 

[0031] The first data for producing print data to be 
printed by a printer and the second data specifying signal 
processing to be performed on the first data to produce the 
print data depending on the information associated with the 
user of the particular signal processing apparatus may be 
transmitted together in the form of a single content or may 
be transmitted as separate contents. The first data and the 
second data may be transmitted at the same time or may be 
transmitted at different times. 



[0032] Further objects, features and advantages of the 
present invention will become apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings . 

P RIEF DESCR I PTION OF THE PRAWIN GS 

[0033] Fig. 1 is a block diagram generally showing a 
print system according to a first embodiment of the present 
invention. 

[0034] Fig. 2 is a block diagram showing a construction 
of a digital television set. 

[0035] Fig. 3 is a diagram showing an example of data 
broadcasting screen. 

[0036] Fig. 4 is a flow chart showing a process of 
printing a data broadcast content, performed in a printing 
system according to a first embodiment of the present 
invention. 

[0037] Fig. 5 is a flow chart showing a part of a process 
of printing data broadcast content associated with a 
specific example of a data broadcast program. 

[0038] Fig. 6 is a flow chart showing a part of a process 
of printing data broadcast content associated with another 
specific example of a data broadcast program. 

[0039] Fig. 7 is a flow chart showing a part of a process 
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of printing data broadcast content associated with another 
specific example of a data broadcast program. 
[0040] Fig. 8 is a flow chart showing a process of 
printing a data broadcast content, performed in a printing 
5 system according to a second embodiment of the present 

invention. 

[0041] Fig. 9 is a flow chart showing a part of a process 
of printing data broadcast content associated with another 
specific example of a data broadcast program. 

10 [0042] Fig. 10 is a flow chart showing a part of a 

process of printing data broadcast content associated with 
another specific example of a data broadcast program. 
[0043] Fig. 11 is a flow chart showing a part of a 
process of printing data broadcast content associated with 

15 another specific example of a data broadcast program. 

[0044] Fig. 12 is a flow chart showing a process of 
printing a data broadcast content, performed in a printing 
system according to a third embodiment of the present 
invention. 

20 [0045] Fig. 13 is a flow chart showing a process of 

printing a data broadcast content, performed in a printing 
system according to a fourth embodiment of the present 
invention. 



25 



DESCRIPTION OF THE PREFERRE D EMBODIMENTS 
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[0046] The technique of printing data in a different 
manner depending on user information by performing signal 
processing specified by a sender is described below with 
reference to specific embodiments. 

[0047] In the embodiments described below, it is assumed 
that a display unit is used as a perception device, and a 
print content is rewritten on the basis of a sub print - 
content included in a data broadcast content or the data 
broadcast content, and the resultant rewritten print content 
is output to a printer. 

[0048] Good examples of contents whose print image should 
be changed depending on the viewing status are tickets or 
coupons that must be identified for each ticket or coupon 
when being printed, and contents describing outlines of 
programs . 

[0049] In data broadcasting linked with a long-hour 
digital broadcast program, outline information of the 
program to be printed is varied depending on when a viewer 
starts to view the program, so that the viewer easily 
understands the outline of the program. 

[0050] When a coupon is allowed to be printed during a 
broadcast program, the discount rate of the coupon is varied 
depending on the cumulative viewing time or a region where 
the viewer is viewing the program. This can increase the 
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motivation of the viewer for continuing to view the program. 
[0051] In a data broadcast program in which lottery 
tickets are allowed to be printed, lottery tickets whose 
number varies from ticket to ticket are allowed to be 
printed at the beginning of the program, and winning numbers 
are displayed (or printed) at the end of the program. This 
can increase the motivation of the viewer for continuing to 
view the program. 

[0052] When a plurality of print contents to which the 
same advertisement is currently attached are printed in the 
middle of a program, only the advertisement is changed. 
This makes it possible for broadcast stations to obtain new 
means for providing advertisements. 

[0053] As can be understood from the above description, 
changing print images depending on the viewing status makes 
it possible to provide more attractive and effective 
programs . 

[0054] Specific embodiments of the present invention are 
described below. 

First Embodiment 

[0055] Fig. 1 is a block diagram generally showing a 
print system according to a first embodiment of the present 
invention. In this system, a digital television set 20 and 
a printer 30 are connected with each other directly or via a 
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network such that bi-directional communication between them 
is possible. 

[0056] The digital television set 20 is connected to a 
broadcast station 10 (or a data center of the broadcast 
5 station 10, hereinafter, the term "broadcast station" will 

be used to generically describe a broadcast station and a 
data center) via the Internet 40 so that the digital 
television set 20 can communicate with the broadcast station 
10. 

10 [0057] The digital television set 20 is capable of 

receiving a digital broadcast transmitted from the broadcast 
station 10. In the present embodiment, as shown in Fig. 1, 
digital broadcast programs are broadcast via a communication 
satellite 50 or a CATV. Digital broadcast programs include 

15 data broadcast programs. 

[0058] Furthermore, in digital broadcasting, print 
contents associated with data broadcast programs are 
transmitted in a multiplexed fashion. Print contents are 
described in a BML format or using a similar language. 

20 Herein, the language similar to the BML refers to such a 

language having the capability of structured description of 
data and the capability of describing the style and also 
having the capability of reconstructing data, for example, 
by means of rewriting. For example, in addition to the BML, 

25 an extended markup language based on the XML (Extensible 
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Markup Language) may be used. 

[0059] When a print content has the same format as that 
of data of a data broadcast program, the print content may- 
be transmitted as a part of the data broadcast content, or 
the print content may be transmitted separately. The 
present embodiment may be applied to any case. In the case 
in which a print content and a data broadcast content are 
combined in a single piece of data, styles of the print 
content and the data broadcast content, respectively, are 
described in the data so as to specify which part of the 
data is to be output to which device, the digital television 
set 20 or the printer 30. It is required that the language 
used herein have the capability of describing the styles . 
[0060] Fig. 2 is a block diagram showing a construction 
of the digital television set 20. In Fig. 2, solid lines 
between modules denote flows of control, and broken lines 
denote flows of data. The respective modules of the digital 
television set 20 are described below. The digital 
television set 20 includes a signal processing apparatus and 
a display 201 serving as a perception device. The signal 
processing apparatus includes a receiving unit 205 serving 
as a receiving circuit. The signal processing apparatus 
includes a signal processing circuit including a broadcast 
data processing unit 202, a storage unit 203, a remote- 
controller receiver 204, a modem 206, and a printer 
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input/output unit 207. The digital television set 20 
receives, via the receiving unit 205, digital broadcasting 
data transmitted from the broadcast station 10. In the 
receiving unit 205, a data broadcast content 602 included in 
digital broadcasting data is separated from the other data 
and decoded. The resultant data broadcast content 602 is 
stored in the storage unit 203. In digital broadcasting, 
generally, the data broadcast content 602 stored in the 
storage unit 203 is supplied as display data 608 to the 
display 201 with proper timing under the control of the 
broadcast data processing unit 202 and displayed on the 
display 201. 

[0061] If a viewer presses a key on the remote controller 
in the middle of a data broadcast program, key information 
is transmitted as remote control information 601 to the 
broadcast data processing unit 202 via the remote -controller 
receiver 204. On receiving the remote control information 
601, the broadcast data processing unit 202 acquires 
information indicating an operation procedure corresponding 
to the received remote control information 601 from the data 
broadcast content 602 stored in the storage unit 203. In 
accordance with the operation procedure, the broadcast data 
processing unit 202 performs a proper process. If necessary, 
the broadcast data processing unit 202 transmits display 
control information 607 to the display 201. For example, if 
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the remote control information 601 is an arrow key command 
to move the focus on the screen, the broadcast data 
processing unit 202 accesses the data broadcast content 602 
stored in the storage unit 203 to determine in which 
5 direction to move the focus. The broadcast data processing 

unit 202 then transmits display control information 608 
indicating how to move the focus to the display 201. If an 
interrupt event occurs as a result of movement of the focus, 
the interrupt event is executed. The remote controller used 
10 herein may be similar to that currently used in BS digital 

broadcasting . 

[0062] If a broadcast event 603 is transmitted from the 
broadcast station 10 in the middle of a data broadcast 
program, the broadcast event 603 is supplied to the 

15 broadcast data processing unit 202 via the receiving unit 

205. If the broadcast data processing unit 202 receives the 
broadcast event 603, the broadcast data processing unit 202 
acquires information indicating an operation procedure 
corresponding to the received broadcast event 603 from the 

20 data broadcast content 602 stored in the storage unit 203. 

In accordance with the operation procedure, the broadcast 
data processing unit 202 performs a proper process. The 
broadcast event 603 is used, for example, to transmit a 
notification of the end of a program. 

25 [0063] In a case in which a data broadcast program allows 
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two-way communication with the broadcast station 10, the 
broadcast data processing unit 202 transmits modem control 
information 604 to the modem 206 to make connection with the 
broadcast station 10 and transmit data to the broadcast 
station 10. In such a data broadcast program, if printing 
is allowed, a data broadcast content 602 received from the 
broadcast station 10 via the receiving unit 205 includes a 
print content 606. As described earlier, the print content 
may be a part of data in which both the print content and 
the data broadcast content are combined together. The print 
content 606 is stored in the storage unit 203 as well as the 
data broadcast content 602. 

[0064] In a data broadcast program, a viewer may be 
prompted to print data in various manners . Fig . 3A shows an 
example in which a print preview and a message prompting a 
viewer to print are displayed on a TV screen . In an example 
shown in Fig. 3B, only a message indicating that there is 
printable data is displayed without displaying a preview of 
the printable data. In general, the former manner is 
suitable for tickets, coupons, and the like, and the latter 
manner is suitable for articles on sale that need detailed 
information . 

[0065] On the data broadcast screen such as that shown in 
Fig. 3A or 3B, if a viewer moves the focus onto a print 
button and presses an apply key on the remote controller. 
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the broadcast data processing unit 202 receives remote 
control information 601 (an apply command, in this specific 
case) via the remote-controller receiver 204. An operation 
that is to be performed in response to pressing the apply 
key of the remote controller when the focus is on the print 
button is specified by a sender such as a broadcast station, 
a producer of a program, or a client who has ordered 
production and/or broadcasting of a program, and a 
description of the specified operation is included in the 
data broadcast content 602. The broadcast data processing 
unit 202 accesses the storage unit 203 and acquires 
information indicating the operation procedure corresponding 
to the remote control information 601 (the apply command, in 
this specific case) . In accordance with the acquired 
operation procedure, the broadcast data processing unit 202 
performs the operation. If the specified operation 
procedure is a printing procedure, the broadcast data 
processing unit 202 transfers the print content 606 stored 
in the storage unit 203 to the printer 30 connected to the 
digital television set 20 via the printer input/output unit 
207. In accordance with the received print content 606, the 
printer 30 performs printing. In the above process, the 
broadcast data processing unit 202 also transmits setting 
information 605 associated with the printing operation to 
the printer 30. The setting information 605 includes 
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information specifying the number of sheets to be printed, 
identification information of the content, and 
identification information identifying each matter to be 
printed. 

5 [0066] The printer 30 includes an interface for receiving 

the print content 606 and the printer control information 
605 from the digital television set 20. The interface is 
also used, for example, when information indicating the 
result of the printing operation is returned to the digital 

10 television set 20. In the case in which the printer 30 is 

directly connected to the digital television set 20, the 
interface may be a serial bus such as an IEEE1394 bus. The 
printer 30 also includes a driver for controlling the 
operation of printing the print content 606 and means for 

15 performing image processing. The driver and/or the means 

for image processing may be installed on the digital 
television set 20. In this case, the printer 30 is not 
necessary to have the driver or the means for image 
processing. 

20 [0067] Referring to Fig. 4, the process of printing data 

associated with data broadcasting in the printing system is 
described below. In Fig. 4, column (a) shows the process 
performed by the printer 30, column (b) shows the process 
performed by the digital television set 20, and column (c) 

25 shows the process performed by the broadcast station 10. 



[0068] The broadcast station 10 transmits a data 
broadcast content 602 and a print content 606 together with 
broadcast data in a multiplexed fashion to the digital 
television set 20 (step S401). The data broadcast content 
602 includes information specifying signal processing 
necessary to produce print data to be output to the printer 
and also includes information associated with a plurality of 
sub print -contents to be selectably used in producing the 
print data. If the digital television set 20 receives the 
above data (step S402), the digital television set 20 stores 
the received data in the storage unit 203 (step S403). 
[0069] When the digital television set 20 receives the 
data broadcast content 602 and stores the received data 
broadcast content 602, the print content 606 is not 
necessarily received and stored at the same time. In some 
cases, the print content 606 is received and stored when a 
print command is issued by a viewer by using a remote 
controller and is stored in the storage unit 203. When the 
print content 606 is received and stored depends on the 
broadcast data. In a case in which the data broadcast 
content 602 and the print content 606 are identical to each 
other, the print content 606 is produced by copying the data 
broadcast content 602 when the data broadcast content 602 is 
stored in the storage unit 203, and the data broadcast 
content 602 and the print content 606 are stored separately. 
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This is because the print content 606 must be rewritten in a 
later step. 

[0070] The data broadcast content 602 stored in step S403 
described above is described in the BML or a similar 
5 language, and the data stored in the storage unit 203 has a 

data structure according to the DOM (Document Object Model) 
or a similar data format. Herein, the "data format similar 
to the DOM" refers to a data format that allows access to 
data stored in the storage unit 203 from the outside and 

10 that allows at least reading and writing data. 

[0071] After completion of storing data in the storage 
unit 203 in step S403, the digital television set 20 
presents a screen associated with the data broadcast content 
602 to a viewer, that is, a user of the digital television 

15 set 20. The presented screen includes a message prompting 

the viewer to print data. If the viewer issues a print 
command using the remote controller, the digital television 
set 20 checks the status of the printer 30 (step S404). If 
the printer 30 is not connected or the power of the printer 

20 30 is not turned on and thus printing cannot be performed, 

the process is terminated without proceeding to the next 
step. If the printer 30 is available, the digital 
television set 20 accesses the data broadcast content 602 
stored in the storage unit 203, determines which user 

25 information is needed in performing the signal processing 
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specified by the data broadcast content 602, and acquires 
the user information (step S405). By this point of time, 
the print content 606 must have been stored, in a similar 
data format to the data broadcast content 602, in the 
storage unit 203. In accordance with the acquired user 
information indicating the viewing status, a sub print - 
content 609 to be used in partially rewriting the print 
content 606 is selected (step S406). 

[0072] After completion of selecting the sub print - 
content 609, the print content 606 stored in the storage 
unit 203 is partially rewritten in accordance with the 
procedure described in the data broadcast content 602 (step 
S407). In the case in which a markup language is used, a 
part of the print content 606 to be rewritten is a property 
value or text data between elements (tags). The partial 
rewriting of the print content 606 is performed using the 
sub print-content 609. 

[0073] Thereafter, the print content 606 is reconstructed 
so as to include the selected sub print-content (step S408). 
Herein, "reconstruction" refers to converting data into an 
original BML format or into data described in a similar 
original language. In a case in which the printer 30 is not 
adapted to the above data format, the print content 606 is 
converted into a data format that can be dealt with by the 
printer 30. The resultant reconstructed print content is 
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supplied as print data to the printer 30 (step S409). Via 
the above steps, information indicating the signal 
processing which is specified to be performed by the sender 
and which is included in the data received by the receiving 
5 circuit and also print data in accordance with the user 

information are output to the printer 30 . The print data is 
obtained by selecting one of sub print-contents included in 
the data received by the receiving circuit. 

[0074] Specific examples of processes performed in steps 

10 S405 to S408 are described below. For example, in data 

broadcasting linked with a long-hour digital broadcast 
program, outline information of the program to be printed 
may be varied depending on when a viewer starts to view the 
program, as described below with reference to a flow chart 

15 shown in Fig. 5. If it is determined in step S404 that the 

printer 30 is available, information indicating the viewing 
status described in the user behavior history information is 
acquired from the data broadcast content 602 stored in the 
storage unit 203 . 

20 [0075] In this example, the information indicating the 

viewing status described in the user behavior history 
information is that indicating a relative time at which the 
viewer started viewing the program (hereinafter, referred to 
as a view start time). Thus, the time at which the viewer 

25 started viewing the program is acquired (step S405'). If 
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necessary, the time at which the program started is also 
acquired as user behavior history information. The view, 
start time may be automatically stored by the digital 
television set 20, or may be stored in the digital 
television set 20 using an operation description language 
(such as the ECMA script in the BML ) . The program start 
time is acquired from the received broadcast data. In the 
case of BS digital broadcasting, the program start time can 
be acquired from SI (Service Information) included in 
broadcast data. 

[0076] After acquiring the view start time, the sub 
print-content 609 to be printed is determined on the basis 
of the view start time (step S406 1 ). The sub print-content 
609 can be selected from a plurality of sub print-contents 
which are included in the data broadcast content 602 and 
which are different from each other depending on the view 
start time. In the present embodiment, the sub print- 
content 609 is data used to form a part of the print content 
606 stored in the storage unit 203. The sub print-content 
609 may be simple text data or may be a combination of text 
data, a still image, and a graphics image. In this specific 
example, the sub print-content 609 includes text data and a 
still image indicating the outline of the program, wherein 
the outline indicated by the text data and the still image 
varies depending on the view start time. 
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[0077] If the sub print-content 609 to be printed is 
determined, the sub print-content 609 is written as a 
property value of the print content 606 stored in the 
storage unit 203 (step S407'). In the case in which the sub 
5 print-content 609 includes only text data, the text data may 

be written between elements (tags) in the print content 606. 
Information indicating in which property value or between 
which elements (tags) the sub print -content 609 should be 
written in the print content 606 is described in the data 

10 broadcast content 602. 

[0078] After completion of the above step, the print 
content 606 stored in the DOM format or a similar format in 
the storage unit 203 is reconstructed into a print format 
that can be dealt with by the printer 30 (step S408'). 

15 [0079] When a coupon or an advertisement can be printed 

during a broadcast program, the discount rate of the coupon 
or the content of the advertisement may be varied depending 
on the cumulative viewing time or a region where the viewer 
is viewing the program, as described below with reference to 

20 a flow chart shown in Fig. 6. If it is determined in step 

S404 that the printer 30 is available, the data broadcast 
content 602 stored in the. storage unit 203 is accessed, user 
property information to be acquired is determined, and the 
user property information is acquired. 

25 [0080] In this specific case, the user property 
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information is information indicating the region where the 
user lives. The view start time described in the user 
behavior history information is also acquired together with 
the user property information. For the above purpose, in 
step S405'', information indicating the view start time and 
region information are acquired. Herein, of various items 
of the region information, the address and/or the telephone 
number of the user are assumed to be already registered in 
the digital television set 20. Thus, the user property 
information is acquired by reading information registered in 
the digital television set 20. 

[0081] If the view start time and the region information 
are acquired, the sub print -content 609 to be printed is 
determined on the basis of the acquired information (step 
S406 IV ). The sub print-content 609 can be selected from a 
plurality of sub print -contents which are included in the 
data broadcast content .602 and which are prepared depending 
on the view start time and the region of the user. Herein, 
the sub print-content 609 refers to basic data used in 
reconstructing the print content 606 stored in the storage 
unit 203 thereby producing print data. The resultant print 
data including the reconstructed print content 606 is output. 
The sub print -content 609 may be simple text data or may be 
a combination of text data, a still image, and a graphics 
image. In this specific example, the sub print-content 609 
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includes text data and a still image indicating the discount 
rate of the coupon and/or the advertisement, wherein the 
discount rate and/or the advertisement are varied depending 
on the cumulative viewing time and/or the region of the user. 
[0082] If the sub print-content 609 to be printed is 
determined, the sub print-content 609 is written as a 
property value of the print content 606 stored in the 
storage unit 203 (step S^? 1 '). In the case in which the 
sub print-content 609 includes only text data, the text data 
may be written between elements (tags) in the print content 
606. Information indicating in which property value or 
between which elements (tags) the sub print-content 609 
should be written in the print content 606 is described in 
the data broadcast content 602. 

[0083] After completion of the above step, the print 
content 606 stored in the DOM format or a similar format in 
the storage unit 203 is reconstructed into a print format 
that can be dealt with by the printer 30 (step S408''). 
[0084] In a data broadcast program, a print content 
including a lottery number that varies from one digital 
television set to another may be allowed to be printed at 
the beginning of the program and winning numbers may be 
displayed (or printed) at the end of the program, as 
described below with reference to a flow chart shown in Fig. 
7. This process shown in Fig. 7 is performed only at the 
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beginning of the program. In order to make it possible to 
provide winning numbers at the end of the program, the print 
content 606 transmitted from the broadcast station 10 must 
be different between the beginning and the end of the 
5 program. If it is determined in step S404 that the printer 

30 is available, the data broadcast content 602 stored in 
the storage unit 203 is accessed information associated with 
the viewing status to be acquired is determined, and the 
information is acquired. (step S405 ,,, ). 

10 [0085] Herein, the information to be acquired may be user 

property information such as user identification information 
or may be identification information identifying a digital 
television set or a signal processing apparatus included in 
a digital television set. In a later step, on the basis of 

15 the information acquired herein, a unique lottery number is 

determined for each digital television set 20 or each user. 
The sub print-content 609 to be printed is determined on the 
basis of the above acquired information (step S406 ,,, ). The 
sub print -content 609 may be determined in the data 

20 broadcast content 602 by means of calculation. 

[0086] The determined sub print-content 609 is written as 
a property value of the print content 606 stored in the 
storage unit 203 (step S407 ,,, ). In the case in which the 
sub print-content 609 includes only text data, the text data 

25 may be written between elements (tags) in the print content 
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606. Information indicating in which property value or 
between which elements (tags) the sub print-content 609 
should be written in the print content 606 is described in 
the data broadcast content 602. 

[0087] After completion of the above step, the print 
content 606 stored in the DOM format or a similar format in 
the storage unit 203 is reconstructed into a print format 
that can be dealt with by the printer 30 (step S408 ,,f ). 
[0088] Specific examples of the processes performed in 
steps S405 to S408 have been described above. The following 
steps S409 and so on of the process of printing data 
associated with data broadcasting in the printing system are 
described below. If the print content 606 is converted in 
step S408 into a data format that can be dealt with by the 
printer 30, the resultant data is supplied as print data to 
the printer 30 together with setting information 605 
necessary in printing operation (step S409). 
[0089] The setting information 605 used in printing 
operation includes information indicating the number of 
sheets to be printed. The number of sheets to be printed 
may be described in the data broadcast content 602 or may be 
specified by a viewer using the remote controller. The 
setting information 605 used in printing operation may 
include identification information identifying a content. 
In the case of BS digital broadcasting, the content 
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identification information may be program identification 
information described in SI information or a module ID. 
Furthermore, the setting information 605 used in printing 
operation may include identification information identifying 
each matter to be printed. 

[0090] If the printer 30 receives the print content 606 
and the setting information 605 transmitted in step S409 
(step S410), the printer 30 makes setting and performs 
printing on a specified number of sheets (step S411). In 
some cases, the content identification information is also 
printed. 

[0091] If the printing is completed, the printer 30 
notifies the digital television set 20 of the completion of 
printing (step S412). If the digital television set 20 
determines, from the notification from the printer 30, that 
the printing has been successfully completed, the digital 
television set 20 ends the process (step S413). 
[0092] In the present embodiment, as described above, 
when a viewer of a data broadcast program issues a print 
command to print content 606 multiplexed with broadcast data 
transmitted from the broadcast station 10, printing is 
performed in accordance with an operation description in a 
data broadcast content 602 such that information indicating 
the viewing status is acquired, a sub print -content 606 is 
selected from the data broadcast content in accordance with 



- 33 - 



the acquired viewing status information, the sub print - 
content 606 is incorporated into the print content, and the 
sub print-content 606 is printed. This makes it possible to 
vary the print content to be printed depending on the 
viewing status. Thus, it becomes possible to vary program 
outline information to be printed, depending on, for example, 
the time at which a viewer started viewing a program. It 
also becomes possible to change the discount rate of a 
coupon to be printed, depending on the accumulative viewing 
time of a viewer. Thus, it becomes possible to produce much 
more effective data broadcast programs than can be achieved 
by known techniques . 

Second Embodiment 

[0093] A printing system according to a second embodiment 
of the present invention is described below. The general 
system configuration and the configurations of the digital 
television set 20 and the printer 30 are similar to those 
employed in the first embodiment described above. The 
difference from the first embodiment is that the description 
of the sub print -content 609 is included not in the data 
broadcast content 602 but in the print content 606, and thus 
the printing process is performed differently. 
[0094] Referring to Fig. 8, the printing process 
performed in the printing system is described below. In Fig. 
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8, column (a) shows the process performed by the printer 30, 
column (b) shows the process performed by the digital 
television set 20, and column (c) shows the process 
performed by the broadcast station 10. Steps S501 to S504 
5 and steps S508 to S513 shown in Fig. 8 are similar to steps 

S401 to S404 and steps S408 to S413, respectively, shown in 
Fig. 4, according to the first embodiment, but steps S505 to 
S507 are different from the first embodiment. A duplicated 
description of steps S501 to S504 is not given herein, but 

10 step S505 and following steps are described. 

[0095] If it is determined in step S504 that the printer 
30 is available, the broadcast data processing unit 202 
accesses the data broadcast content 602 stored in the 
storage unit 203 and acquires viewing status information 

15 (step S505). By this point of time, the print content 606 

must have been stored, in a similar data format to the data 
broadcast content 602, in the storage unit 203. 
[0096] In step S506, the extracted information is 
transferred to the print content 606. Thereafter, in 

20 accordance with the extracted information, a sub print - 

content 609 to be used in partially rewriting the print 
content 606 is determined (step S507). The sub print- 
content 609 can be selected from a plurality of sub print- 
contents which are prepared depending on the above 

25 information. 
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[0097] Thereafter, the print content 606 is reconstructed 
again (step S508). Herein, "reconstruction" refers to 
converting data into an original BML format or into data 
described in a similar original language. In a case in 
5 which the printer 30 is not adapted to the above data format, 

the print content 606 is converted into a data format that 
can be dealt with by the printer 30. Thereafter, step S509 
and the following steps are performed in a similar manner to 
step S409 and the following steps shown in Fig. 4. 

10 [0098] Specific examples of processes performed in steps 

S505 to S507 are described below. For example, in data 
broadcasting linked with a long-hour digital broadcast 
program, outline information of the program to be printed 
may be varied depending on when a viewer starts to view the 

15 program, as described below with reference to a flow chart 

shown in Fig. 9. If it is determined in step S504 that the 
printer 30 is available, the data broadcast content 602 
stored in the storage unit 203 is accessed and viewing 
status information is acquired as user information. 

20 [0099] In this specific example, the viewing status 

information is information indicating a relative time at 
which the viewer started viewing the program (hereinafter, 
referred to as a view start time). Thus, the time at which 
the viewer started viewing the program is acquired (step 

25 S505'). If necessary, the time at which the program started 
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is also acquired. 

[0100] If the view start time is acquired, the view start 
time is written as a property value of the print content 606 
stored in the storage unit 203 (step S506'). Information 
indicating in which property value of the print content 606 
the information should be written is described in the data 
broadcast content 602. 

[0101] After completion of the above step, for the print 
content 606 stored in the DOM format or a similar format in 
the storage unit 203, a sub print-content 609 is selected on 
the basis of the view start time (step S507'). The sub 
print -content 609 can be selected from a plurality of sub 
print -contents which are included in the print content 606 
and which are prepared depending on the view start time. In 
the present example, the sub print -content 609 is data that 
is a part of the print content 606 stored in the storage 
unit 203. The sub print-content 609 may be simple text data 
or may be a combination of text data, a still image, and a 
graphics image. In this specific example, the sub print- 
content 609 includes text data and a still image indicating 
the outline of the program, wherein the outline indicated by 
the text data and the still image varies depending on the 
view start time. 

[0102] After completion of the above step, the print 
content 606 is reconstructed into a print format that can be 
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dealt with by the printer 30 (step S508'). 

[0103] When a coupon or an advertisement can be printed 
during a broadcast program, the discount rate of the coupon 
or the content of the advertisement may be varied depending 
on the cumulative viewing time or a region where the viewer 
is viewing the program, as described below with reference to 
a flow chart shown in Fig. 10. If it is determined in step 
S504 that the printer 30 is available, the data broadcast 
content 602 stored in the storage unit 203 is accessed and 
viewing status information is extracted. 

[0104] The viewing status information may be information 
indicating the view start time or may be region information. 
Thus, in step S505' 1 , the view start time or the region 
information is acquired. 

[0105] If the view start time or the region information 
is acquired, the acquired information is written as a 
property value of the print content 606 stored in the 
storage unit 203 (step SSOe' 1 )- Information indicating in 
which property value of the print content 606 the 
information should be written is described in the data 
broadcast content 602. 

[0106] After completion of the above step, the print 
content 606 stored in the DOM format or a similar format in 
the storage unit 203 the sub print-content 609 to be printed 
is determined on the basis of the acquired view start time 
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and/or the region information (step S507''). The sub print- 
content 609 can be selected from a plurality of sub print- 
contents which are included in the print content 606 and 
which are prepared depending on the view start time. In the 
present example, the sub print -content 609 is data that is a 
part of the print content 606 stored in the storage unit 203 
The sub print-content 609 may be simple text data or may be 
a combination of text data, a still image, and a graphics 
image. In this specific example, the sub print-content 609 
includes text data and a still image indicating the discount 
rate of the coupon and/or the advertisement, wherein the 
discount rate and/or the advertisement are varied depending 
on the cumulative viewing time and/or the region of the user 
[0107] After completion of the above step, the print 
content 606 is reconstructed into a print format that can be 
dealt with by the printer 30 (step S508''). 
[0108] In a data broadcast program, a print content 
including a lottery number that varies from one digital 
television set to another may be allowed to be printed at 
the beginning of the program and winning numbers may be 
displayed (or printed) at the end of the program, as 
described below with reference to a flow chart shown in Fig. 
11. This process shown in Fig. 7 is performed only at the 
beginning of the program. In order to make it possible to 
provide winning numbers at the end of the program, the print 
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content 606 transmitted from the broadcast station 10 must 
be different between the beginning and the end of the 
program. If it is determined in step S504 that the printer 
30 is available, the data broadcast content 602 stored in 
5 the storage unit 203 is accessed and information associated 

with the viewing status is extracted (step S^S'" 1 ). 
[0109] Herein, the information associated with the status 
is used, in a later step, to uniquely determine a lottery 
number for the digital television set 20. For example, the 
10 information associated with the viewing status may be an 

identification number of the digital television set 20 (or 
the signal processing apparatus thereof). 

[0110] If the information is acquired, the information is 
written as a property value of the print content 606 stored 
15 in the storage unit 203 (step S506 ,,f ). Information 

indicating in which property value of the print content 606 
the information should be written is described in the data 
broadcast content 602. 

[0111] After completion of the above step, for the print 
20 content 606 stored in the DOM format or a similar format in 

the storage unit 203, a sub print-content 609 to be printed 
is selected on the basis of the acquired information (step 
S507 1 ' 1 ) . The sub print-content 609 can be selected from a 
plurality of sub print -contents which are included in the 
25 print content 606 and which are prepared depending on the 
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above information. The sub print-content 609 may be 
determined in the print content 606 by means of calculation. 
[0112] After completion of the above step, the print 
content 606 is reconstructed into a print format that can be 
5 dealt with by the printer 30 (step S508 ,,, >. 

[0113] In the present embodiment, as described above, 
when a viewer of a data broadcast program issues a print 
command to print content 606 multiplexed with broadcast data 
transmitted from the broadcast station 10, printing is 

10 performed in accordance with an operation description in a 

data broadcast content 602 such that information indicating 
the viewing status is acquired, a sub print -content 606 is 
selected from the print content in accordance with the 
acquired information, the sub print -content 606 is 

15 incorporated into the print content to be printed, and 

printing is performed. This makes it possible to vary the 
print content to be printed depending on the viewing status. 
Thus, advantages similar to those achieved in the first 
embodiment are achieved . 

20 

Third Embodiment 

[0114] A printing system according to a third embodiment 
of the present invention is described below. The general 
system configuration and the configurations of the digital 
25 television set 30 and the printer 30 are similar to those 



employed in the first embodiment described above. Referring 
to Fig. 12, the printing process performed in the printing 
system is described below. In Fig. 12, column (a) shows the 
process performed by the printer 30 , column (b) shows the 
process performed by the digital television set 20, and 
column (c) shows the process performed by the broadcast 
station 10. 

[0115] The broadcast station 10 transmits a data 
broadcast content 602 and a print content 606 together with 
broadcast data in a multiplexed fashion to the digital 
television set 20 (step S601). If the digital television 
set 20 receives the above data (step S602), the digital 
television set 20 stores the received data in the storage 
unit 203 (step S603). 

[0116] When the digital television set 20 receives the 
data broadcast content 602 and stores the received data 
broadcast content 602, the print content 606 is not 
necessarily received and stored at the same time. In some 
cases, the print content 606 is received and stored when a 
print command is issued by a viewer by using a remote 
controller and is stored in the storage unit 203. When the 
print content 606 is received and stored depends on the 
broadcast data. In a case in which the data broadcast 
content 602 and the print content 606 are identical to each 
other, the print content 606 is produced by copying the data 
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broadcast content 602 when the data broadcast content 602 is 
stored in the storage unit 203, and the data broadcast 
content 602 and the print content 606 are stored separately. 
This is because the print content 606 must be rewritten in a 
5 later step. 

[0117] The data broadcast content 602 stored in step S603 
described above is described in the BML or a similar 
language, and the data stored in the storage unit 203 is 
described in the DOM format or a similar format. 

10 [0118] After completion of storing data in the storage 

unit 203 in step S603, the digital television set 20 
presents, to a viewer, a screen associated with the data 
broadcast content 602. The presented screen includes a 
message prompting the viewer to print data. If the viewer 

15 issues a print command using the remote controller, the 

digital television set 20 checks the status of the modem 206 
(step S604) . 

[0119] If it is determined that the modem 206 is 
available for communication with the outside and the 

20 connection with the broadcast station 10 is possible, the 

status of the printer 30 is checked (step S605). In the 
case in which the modem 206 is not available for 
communication with the outside or the connection with the 
broadcast station 10 is impossible, the printing process is 

25 terminated. 
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[0120] If it is determined in step S605 that the printer 
30 is not connected or the power of the printer 30 is not 
turned on and thus printing cannot be performed, the process 
is terminated without proceeding to the next step. If the 
5 printer 30 is available, the broadcast data processing unit 

202 accesses the data broadcast content 602 stored in the 
storage unit 203 and acquires viewing status information 
(step S606). By this point of time, the print content 606 
must have been stored, in a similar data format to the data 

10 broadcast content 602, in the storage unit 203. 

[0121] The extracted information associated with the 
viewing status is transmitted from the modem 206 to the 
broadcast station 10 via the Internet ( step S607). If 
necessary , additional information such as the identification 

15 information of the data broadcast content 602 being viewed 

or the identification information of the digital television 
set 20 is also transmitted. 

[0122] If the broadcast station 10 receives the 
information associated with the viewing status from the 

20 digital television set 20 (step S608), the broadcast station 

10 determines a sub print-content 609 to be used in 
partially rewriting the print content 606 on the basis of 
the received information (step S609). If the sub print- 
content 609 is determined, the broadcast station 10 

25 transmits it to the digital television set 20 via the 
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Internet (step S610). The transmission of the sub print- 
content 609 may be performed using transmission means 
installed separately from the broadcast station 10. 
[0123] If the digital television set 20 receives the sub 
print-content 609 via the modem 206 (step S611), the digital 
television set 20 partially rewrites the print content 606 
stored in the storage unit 203 in accordance with the 
procedure described in the data broadcast content 602 (step 
S612). In the case in which a markup language is used, a 
property value or text data described between elements 
(tags) is rewritten on the basis of the sub print-content 
609. 

[0124] Thereafter, the print content 606 is reconstructed 
again (step S613). Herein, "reconstruction" refers to 
converting data into an original BML format or into data 
described in a similar original language. In a case in 
which the printer 30 is not adapted to the above data format, 
the print content 606 is converted into a data format that 
can be dealt with by the printer 30. 

[0125] Thereafter, the print content 606 and the setting 
information 605 associated with the printing operation are 
transmitted to the printer 30 (step S614). The setting 
information 605 used in printing operation includes 
information indicating the number of sheets to be printed. 
The number of sheets to be printed may be described in the 



- 45 - 



data broadcast content 602 or may be specified by a viewer 
using the remote controller. The setting information 605 
used in printing operation may include identification 
information identifying a content . In the case of BS 
5 digital broadcasting, the content identification information 

may be program identification information described in SI 
information or a module ID. Furthermore, the setting 
information 605 used in printing operation may include 
identification information identifying each matter to be 
10 printed. 

[0126] If the printer 30 receives the print content 606 
and the setting information 605 transmitted in step S409 
(step S615), the printer 30 makes setting and performs 
printing on a specified number of sheets (step S616). In 
15 some cases, the content identification information is also 

printed. If the printing is completed, the printer 30 
notifies the digital television set 20 of the completion of 
printing (step S617). 

[0127] If the digital television set 20 determines, from 
20 the notification from the printer 30, that the printing has 

been successfully completed, the digital television set 20 
ends the process (step S618). 

[0128] The present embodiment may be advantageously 
applied to specific programs similar to those described 
25 above in the first or second embodiment. In the present 
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embodiment, as described above, when a viewer of a data 
broadcast program issues a print command to print content 
606 multiplexed with broadcast data transmitted from the 
broadcast station 10, printing is performed in accordance 
with an operation description in a data broadcast content 
602 such that information indicating the viewing status is 
acquired, a sub print -content 606 corresponding to the 
acquired viewing status information is received from the 
broadcast station 10 via the Internet, the sub print-content 
606 is incorporated into the print content, and the sub 
print-content 606 is printed. This makes it possible to 
vary the print content to be printed depending on the 
viewing status. Thus, advantages similar to those obtained 
in the first embodiment are achieved. In the example 
described above, the print data is produced by rewriting the 
print content using the sub print-content. Although this is 
preferable to perform printing in a desirable fashion 
without necessitating reception of a large amount of 
information associated with the sub print -content via the 
Internet, the reception of the print content is not 
necessarily needed. For example, if the sub print-content 
includes sufficient information to be printed, the print 
content is not necessary. 

[0129] If communication between a viewer and the 
broadcast station 10 is performed each time the viewer 
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performs printing, the broadcast station 10 can acquire 
detailed information associated with printing performed by 
the viewer. Furthermore, this allows the broadcast station 
10 to recognize which data is printed by which viewer during 
5 a program. When it becomes necessary to make modification 

or addition to the sub print-content 609 forming a part of 
the print content 606 during a program, the description in 
the data broadcast content 602 or the print content 606 must 
be changed in the first and second embodiment, but, in the 
10 present embodiment, it is necessary to modify only the sub 

print-content 609 stored in the broadcast station 10. 

Fourth Embodiment 

[0130] A printing system according to a fourth embodiment 
15 of the present invention is described below. The general 

system configuration and the configurations of the digital 
television set 40 and the printer 30 are similar to those 
employed in the first embodiment described above. Referring 
to Fig. 13, the printing process performed in the printing 
20 system is described below. In Fig. 13, column (a) shows the 

process performed by the printer 30, column (b) shows the 
process performed, by the digital television set 20, and 
column (c) shows the process performed by the broadcast 
station 10. 

25 [0131] The broadcast station 10 transmits a data 
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broadcast content 602 together with broadcast data in a 
multiplexed fashion to the digital television set 20 (step 
S701). If the digital television set 20 receives the above 
data (step S702), the digital television set 20 stores the 
received data in the storage unit 203 (step S703). 
[0132] At this stage, the print content 606 is not yet 
transmitted together with the broadcast data. The data 
broadcast content 602 stored in step S603 described above is 
described in the BML or a similar language, and the data 
stored in the storage unit 203 is described in the DOM 
format or a similar format. 

[0133] After completion of storing data in the storage 
unit 203 in step S603, the digital television set 20 
presents a screen associated with the data broadcast content 
602 to a viewer. The presented screen includes a message 
prompting the viewer to print data. If the viewer issues a 
print command using the remote controller, the digital 
television set 20 checks the status of the modem 206 (step 
S704) . 

[0134] If it is determined that the modem 206 is 
available for communication with the outside and the 
connection with the broadcast station 10 is possible, the 
status of the printer 30 is checked (step S705). In the 
case in which the modem 206 is not available for 
communication with the outside or the connection with the 
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broadcast station 10 is impossible, the printing process is 
terminated. 

[0135] If it is determined in step S705 that the printer 
30 is not connected or the power of the printer 30 is not 
turned on and thus printing cannot be performed, the process 
is terminated without proceeding to the next step. If the 
printer 30 is available, the broadcast data processing unit 
202 accesses the data broadcast content 602 stored in the 
storage unit 203, determines information associated with the 
viewing status to be acquired as user information, and 
acquires the information (step S706). The acquired 
information associated with the viewing status is 
transmitted from the modem 206 to the broadcast station 10 
via the Internet (step S707). If necessary, additional 
information such as the identification information of the 
data broadcast content 602 being viewed or the 
identification information of the digital television set 20 
and/or the printer 30 is also transmitted. 
[0136] If the broadcast station 10 receives the 
information associated with the viewing status from the 
digital television set 20 (step S708), the broadcast station 
10 determines a print content 606 to be transmitted, on the 
basis of the received information (step S709). If the print 
content 606 is determined, the broadcast station 10 
transmits it to the digital television set 20 via the 
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Internet (step S710). 

[0137] If the digital television set 20 receives the 
print content 606 via the modem 206 (step S711), the digital 
television set 20 determines whether the printer 30 is 
capable of dealing with the format of the received print 
content 606 (step S712). If the printer 30 is not adapted 
to the format, the printing process is terminated. If the 
printer 30 is adapted to the format, the print content 606 
and the setting information 605 associated with the printing 
operation are transmitted to the printer 30 (step S713). 
The setting information 605 used in printing operation 
includes information indicating the number of sheets to be 
printed. The number of sheets to be printed may be 
described in the data broadcast content 602 or may be 
specified by a viewer using the remote controller. The 
setting information 605 used in printing operation may 
include identification information identifying a content. 
In the case of BS digital broadcasting, the content 
identification information may be program identification 
information described in SI information or a module ID. 
Furthermore, the setting information 605 used in printing 
operation may include identification information identifying 
each matter to be printed. 

[0138] If the printer 30 receives the print content 606 
and the setting information 605 transmitted in step S713 



(step S714), the printer 30 makes setting and performs 
printing on a specified number of sheets (step S715). In 
some cases , the content identification information is also 
printed. If the printing is completed, the printer 30 
notifies the digital television set 20 of the completion of 
printing (step S716). 

[0139] If the digital television set 20 determines, from 
the notification from the printer 30, that the printing has 
been successfully completed, the digital television set 20 
ends the process (step S717). 

[0140] The present embodiment may be advantageously 
applied to specific programs similar to those described 
above in the first or second embodiment. In the present 
embodiment, as described above, when a viewer of a data 
broadcast program prints a print content 606 downloaded from 
the broadcast station 10 via the Internet, the print content 
606 is changed depending on the viewing status so as to 
increase the effectiveness and usefulness of a data 
broadcast program. Thus, similar advantages to those 
obtained in the first to third embodiments are achieved. If 
communication between a viewer and the broadcast station 10 
is performed each time the viewer performs printing, as in 
the third embodiment, the broadcast station 10 can acquire 
detailed information associated with printing performed by 
the viewer. Furthermore, this allows the broadcast station 
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10 to recognize which data is printed by which viewer during 
a program. When it becomes necessary to make modification 
or addition to the print content 606 during a program, the 
modification or the addition can be easily and flexibly 
performed. 

Other Embodiments 

[0141] Furthermore, the present invention may also be 
practiced by supplying a software program code implementing 
the functions of any of the embodiments described above to a 
computer connected to a plurality of devices or to a 
computer in a system whereby the computer (CPU or MPU) in 
the system or the apparatus controls various devices in 
accordance with the program code. This technique also falls 
within the scope of the present invention. 
[0142] In this case, it should be understood that the 
program code implements the functions of the invention and 
thus the program code falls within the scope of present 
invention. The program code may be transmitted on a carrier 
via a transmission medium (wireless or wired transmission 
medium such as an optical fiber) used in a computer network 
system (LAN, WAN such as the Internet, or wireless 
communication network system) . 

[0143] Means for supplying the program code to the 
computer, such as a storage medium on which the program code 
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is stored, also falls within the scope of the present 
invention. Storage media which can be preferably employed 
in the present invention to store the program code include a 
floppy disk, hard disk, optical disk, magneto-optical disk, 
CD-ROM, magnetic tape, non- volatile memory card, and ROM. 
[0144] Furthermore, the scope of the present invention 
includes not only such a system in which the functions of 
any embodiment described above is implemented simply by 
executing a program code on a computer but also a system in 
which the functions of any embodiment described above is 
implemented by the program code in cooperation with a OS 
(operating system) on which the program runs or in 
cooperation with another application software. 
[0145] Furthermore, the program code may be stored into a 
memory provided on an expansion board inserted into the 
computer or an expansion unit connected to the computer, and 
a part of or the whole of process may be executed by a CPU 
or the like provided on the expansion board or the expansion 
unit thereby realizing the functions according to the 
invention. This technique also falls within the scope of 
the invention. 

[0146] Various aspects of the present invention are 
described below. 

[0147] Aspect 1. A printing system including a digital 
television set that can be connected directly or via a 
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network to a printer, for printing a print content 
associated with a data broadcast program transmitted 
together with broadcasting data in a multiplexed form from a 
broadcast station, the printing system comprising storage 
means for storing a data broadcast content and a print 
content, acquisition means for acquiring information 
associated with a viewing status on the basis of the stored 
data broadcast content, determination means for determining 
a sub print -content to be changed, in accordance with the 
information associated with the viewing status, rewriting 
means for rewriting the print content such that a part of 
the print content is changed on the basis of the determined 
sub print-content, and reconstructing means for 
reconstructing the rewritten print content into a print 
format that can be dealt with by the printer. 

[0148] Aspect 2. A printing system according to aspect 1, 
wherein the data broadcast content and the print content are 
represented in a format that allows structured description 
and style description of data, and wherein the printing 
system further comprises means for reconstructing data. 
[0149] Aspect 3. A printing system according to aspect 2, 
wherein the format of the data broadcast content and the 
print content is based on an extended language or language 
system based on the XML (Extensible Markup Language). 
[0150] Aspect 4. A printing system according to one of 
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aspects 1 to 3, wherein the storage means stores the data 
broadcast content and the print content in a data format 
that allows the data broadcast content and the print content 
to be written and read with an arbitrary timing. 
[0151] Aspect 5. A printing system according to aspect 4, 
wherein the storage means stores the data broadcast content 
and the print content in a data format according to the DOM 
(Document Object Model) or in a similar data format. 
[0152] Aspect 6. A printing system according to one of 
aspects 1 to 5 , wherein the acquisition means acquires the 
information associated with the viewing status in accordance 
with an operation procedure described in the stored data 
broadcast content . 

[0153] Aspect 7. A printing system according to one of 
aspects 1 to 6, wherein the determination means selects a 
particular one of sub print -contents described in the data 
broadcast content , in accordance with the information 
associated with the viewing status acquired by the 
acquisition means . 

[0154] Aspect 8. A printing system according to one of 
aspects 1 to 6, wherein the determination means selects a 
particular one of sub print-contents described in the print 
content, in accordance with the information associated with 
the viewing status acquired by the acquisition means. 
[0155] Aspect 9. A printing system according to one of 
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aspects 1 to 6, wherein the determination means transmits 
the information associated with the viewing status acquired 
by the acquisition means to a broadcast station, and wherein 
the broadcast station selects a particular sub print -content 
from a plurality of prepared sub print-contents, on the 
basis of the information associated with the viewing status, 
and returns the selected sub print-content to the digital 
television set . 

[0156] Aspect 10. A printing system according to one of 
aspects 1 to 9, wherein the rewriting means rewrites the 
print content by writing a property value of the print 
content on the basis of the sub print-content or inserting 
the sub print-content in the form of text data between 
elements (tags). 

[0157] Aspect 11. A printing system including a digital 
television set that can be connected directly or via a 
network to a printer, for acquiring a print content 
associated with a data broadcast program via the Internet 
and printing the acquired print content, the printing system 
comprising storage means for storing a data broadcast 
content transmitted from a broadcast station, acquisition 
means for acquiring information associated with a viewing 
state on the basis of the stored data broadcast content , 
transmission means for transmitting the acquired information 
to a broadcast station, determination means for determining 
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a print content on the basis of the transmitted information, 
and returning means for returning the determined print 
content to the digital television set. 

[0158] Aspect 12. A printing system according to aspect 
11, wherein the acquisition means acquires the information 
associated with the viewing status in accordance with an 
operation procedure described in the stored data broadcast 
content . 

[0159] Aspect 13. A printing system according to one of 
aspects 1 to 12, wherein the information associated with the 
viewing status is information associated with a viewing time 
[0160] Aspect 14. A printing system according to one of 
aspects 1 to 12, wherein the information associated with the 
viewing status is information associated with a viewer. 
[0161] Aspect 15. A printing system according to one of 
aspects 1 to 12, wherein the information associated with the 
viewing status is information associated with a particular 
identification number. 

[0162] Aspect 16. A digital television set that can be 
connected directly or via a network to a printer and has a 
capability of printing a print content associated with a 
data broadcast program transmitted together with 
broadcasting data in a multiplexed form from a broadcast 
station, the digital television set comprising storage means 
for storing a data broadcast content and a print content, 
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acquisition means for acquiring information associated with 
a viewing state on the basis of the stored data broadcast 
content, determination means for determining a sub print - 
content to be changed, in accordance with the information 
associated with the viewing status, rewriting means for 
rewriting the print content such that a part of the print 
content is changed on the basis of the determined sub print - 
content, and reconstructing means for reconstructing the 
rewritten print content into a print format that can be 
dealt with by the printer. 

[0163] Aspect 17. A digital television set that can be 
connected directly or via a network to a printer and has a 
capability of acquiring a print content associated with a 
data broadcast program via the Internet and printing the 
acquired print content, the digital television set 
comprising storage means for storing a data broadcast 
content transmitted from a broadcast station, acquisition 
means for acquiring information associated with a viewing 
state on the basis of the stored data broadcast content, 
transmission means for transmitting the acquired information 
to a broadcast station, and reception means for receiving a 
print content that is determined at the broadcast station on 
the basis of the transmitted information and returned from 
the broadcast station. 

[0164] Aspect 18. A data broadcast printing method for 
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printing a print content associated with data broadcast 
program transmitted together with broadcasting data in a 
multiplexed form from a broadcast station, by using a 
printing system including a digital television set that can 
be connected directly or via a network to a printer, the 
method comprising the steps of storing a data broadcast 
content and a print content, acquiring information 
associated with a viewing status on the basis of the stored 
data broadcast content, determining a sub print-content to 
be changed, in accordance with the information associated 
with the viewing status, rewriting the print content such 
that a part of the print content is changed on the basis of 
the determined sub print - content , reconstructing the 
rewritten print content into a print format that can be 
dealt with by the printer, and printing the reconstructed 
print content . 

[0165] Aspect 19. A data broadcast printing method for 
acquiring a print content associated with a data broadcast 
program via the Internet and printing the acquired print 
content, by using a printing system including a digital 
television set that can be connected directly or via a 
network to a printer, the method comprising the steps of 
storing a data broadcast content transmitted from a 
broadcast station, acquiring information associated with a 
viewing status on the basis of the stored data broadcast 
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content, transmitting the acquired information to a 
broadcast station, determining a print content on the basis 
of the transmitted information, returning the determined 
print content to the digital television set, and printing 
the returned print content . 

[0166] Aspect 20. A program for executing, in a printing 
system including a digital television set that can be 
connected directly or via a network to a printer, a process 
of printing a print content associated with a data broadcast 
program transmitted together with broadcasting data in a 
multiplexed form from a broadcast station, the process 
comprising the steps of storing a data broadcast content and 
a print content, acquiring information associated with a 
viewing status on the basis of the stored data broadcast 
content, determining a sub print-content to be changed, in 
accordance with the information associated with the viewing 
status, rewriting the print content such that a part of the 
print content is changed on the basis of the determined sub 
print-content, reconstructing the rewritten print content 
into a print format that can be dealt with by the printer, 
and printing the reconstructed print content. 

[0167] Aspect 21. A program for executing, in a printing 
system including a digital television set that can be 
connected directly or via a network to a printer, a process 
of acquiring a print content associated with a data 
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broadcasting program via the Internet and printing the 
acquired print content, the process comprising the steps of 
storing a data broadcast content transmitted from a 
broadcast station, acquiring information associated with a 
5 viewing status on the basis of the stored data broadcast 

content, transmitting the acquired information to a 
broadcast station, determining a print content on the basis 
of the transmitted information, returning the determined 
print content to the digital television set, and printing 

10 the returned print content. 

[0168] Aspect 22. A computer -readable storage medium on 
which a program according to aspect 20 or 21 is stored. 
[0169] As can be understood from the above description, 
the present invention makes it possible to realize a novel 

15 signal processing apparatus, perception apparatus and 

printing apparatus. 

[0i70] While the present invention has been described 
with reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 

20 invention is not limited to the disclosed embodiments. On 

the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims . The scope of 
the following claims is to be accorded the broadest 

25 interpretation so as to encompass all such modifications and 
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